Nanocrystalline brookite-type titanium(IV) oxide (TiO 2 ) powder was synthesized by solvothermal treatment of oxobis(2,4-pentanedionato-O,O')titanium in a 1,2-ethanediol-water system in the presence of sodium acetate followed by hydrothermal treatment at 373 K in order to remove organic moieties contaminating the powder. The powder was calcined at various temperatures to change its physical properties and then used for three types of photocatalytic reaction: mineralization of acetic acid (AcOH) in an aerated aqueous suspension of bare TiO 2 powder, evolution of molecular hydrogen from 2-propanol in an aqueous suspension of in situ platinized powder, and formation of molecular oxygen (O 2 ) from silver sulfate in a deaerated aqueous suspension of bare TiO 2 powder.
using CuK radiation with a carbon monochromater.
Crystallite size of brookite (d 121 ) was calculated from the half-height width of the 121 diffraction peak of brookite using the Scherrer equation. The value of the shape factor, K, was taken to be 0.9. The specific surface area (S BET ) was calculated using the BET single-point method on the basis of nitrogen (N 2 ) uptake measured at 78 K at the relative pressure of 0.3. Before the N 2 adsorption, each sample was dried at 403 K for 30 min in a 30% N 2 -helium flow. Thermogravimetry (TG) (TG-8120, Rigaku) was carried out at a rate of 10 K min -1 in air flow. In the FTIR spectrum of the sample obtained by hydrothermal treatment at 473 K, peaks assignable to EG moieties tethered to brookite particles were not observed.
Preparation of brookite TiO 2 samples having various physical properties
Hydrothermally treated brookite-type TiO 2 samples were calcined at various Tc. 14/14
